It is shown that calculus can apply on a fractal structure with the condition that the infinitesimal limit of change of the variable is larger than the lower cut-off of the fractal structure, and an assumption called local decomposability. As an application, it is shown that the angular projection of a fractal distribution in 3-dimensional space is not homogeneous at sufficiently large angles. Therefore the angular projection of galaxy distribution for sufficiently large angles can discriminate the fractal and the homogeneity pictures.
It seems that calculus cannot apply in a fractal structure, which possesses infinite places of discontinuity. However, it is shown in this letter that it can be done in a conditional way. Just as that only with calculus can we deal with manifold and function with an arbitrary shape, the conditional calculus on fractals will enable us deepen the studies of fractal.
This work is partly motivated by the investigations on fractal distribution of galaxies. While it is an agreement that the galaxy distribution approximates a fractal over a considerable range of scales, it is under a debate whether it becomes homogeneous on a scale about, say, 20h −1 Mpc [1] [2] , or is fractal up to the present observational limit [3] [4]. A crucial problem, which is also controversial, related to the above question is whether the angular projection of a fractal embedded in a 3-dimensional (3d) space is homogeneous.
Since before the extensive redshift survey the galaxy catalogs were for angular coordinates and now there is much angular information [2] , a difference in angular projection will help us choose between the two alternative pictures. Based on a numerical simulation on a fractal structure geneated by a Levy flight in 3d, it was stated that the angular projection shows powerlaw correlation at small angles but becomes homogeneous at large angles [4] . However, as we pointed out in a previous work [5] , their explaination is inconsitent, taking the implicit assumption of angular homogeneity in distribution. We distinguished the concepts of angular distribution and angular projection, the former refers to the number of points as a function of polar angle within a given radial depth while the latter is defined through the solidangular density represented as a function of polar angle. It was shown that the power-laws for angular projection at small angles are manifestinations of the so-called local angular fractal, which refers to that for a small conic part of a sphere defined by the angle 2θ and the depth L, when θ is small enough, the points on each spherical shell within the conic part have fractal distribution. The local angular fractal may reconcil the evidence of fractal and of isotropy, and realize Cosmological Principle in a fractal structure in a rather strict way. The behavior at large angles remained open there, and will be obtained here through the application of conditional calculus. Methods of calculus is also expected when one deals with the fractal structure on a curved space, which should be taken into account for large-scale structure of the universe.
To define a function on a fractal, there are two alternative sets of independent variables, one is the continuous variables, or in geometric interpretation, coordinates of the continuous space on which the fractal is embedded, another is the variables or coordinates restricted on the fractal, the inner coordinates, effectively they form a continuous subspace. A fractal is only a fractal looked in the embedding space, so we do not know whether the latter viewpoint is useful, practically one takes the former.
should be within the fractal set, therefore ∆x should conditionally approach 0 so that it is larger than the lower cut-off size of the fractal structure. Therefore we have the following condition of infinitesimal. 
where a and b are the limits of the integration. Now we entend it to multiple integral, which can only be done by trans- 
where A = c r c θ c φ D r D θ (2π) D φ , D r , D θ , D φ and D are fractal dimensions of the infinitesimal subfractals and the total fractal, respectively. ∂ r , ∂ θ and ∂ φ represent partial derivatives. The second equality is valid when D r , D θ and D φ are constants. When θ is small, we obtain N(L, 2θ) = AL D θ D θ +D φ , which is just the "local angular fractal" discussed in [5] . If an arbitrary azimuthal angle φ is considered, the number of points are then proportional to φ D φ . We suggest this be tested for galaxy distribution. The dependence of F (θ) on θ can be seen from Figure 1 , there is a powerlaw region at small angles, then there is a relatively flat region, which is not so short since the plot is a log-log one, but finally it increases with θ. So the conclusion is that the angular projection of fractal is not homogeneous.
The fractal generated by a Levy flight [4] is isotropic implied by the generation rule. For the galxy distribution, there is much evidence of isotrpy [2] . So the dimension of infinitesimal subfractals are likely to be indeed independent on the position (cf. discussions in [5] instead of ω(θ) since ω(θ) decreases rapidly at angles much smaller than θ M .
Among the interesting problems also is that to investigate in various fractal structures and the galaxy distribution whether the assumption of local decomposability is indeed valid, and the dependence or independence of the dimensions of local subfractals on the position. 
